In this study, copper oxide (CuO) thin films were deposited by chemical solution deposition (CSD) method with layer variation to observed and determined crystal structure and optical properties of CuO films. The crystal structure of films were characterized by X-ray diffraction (XRD). The optical properties were studied with annealing temperatures 350°C, 450°C, and 550°C by spectrophotometer VIS-NIR. Absorbance spectra showed that CuO film has absorbance in the visible region. Band gap energy of CuO is found to decrease from 2.05 -1.89 eV as a result of the increasing annealing temperature. The result of this study concludes that CuO thin film has the potential to be developed as solar cell on of LAPAN IPB satellite.
Introduction
The outcome of 10-year program of Land-Ocean Interactions in the Coastal Zone (LOICZ) clearly shown that human impact on coastal systems is most acutely at small to medium individual river catchments scale [1] . In this case, the Integration of natural and social science dimensions has clarified the principal problems and issues associated with global environmental change and the consequent sustainability of human uses of coastal systems, as follows [1] : (a) eutrophication; (b) pollution; (c) changing erosion/sedimentation equilibrium; (d) mounting impoverishment in the biodiversity of estuarine waters and coastal seas through a reduction in river-borne nutrients and organic matter; (d) loss of ecosystem goods and services that help to sustain food security, economic development and improvements in social welfare; and (e) increasing vulnerability of human societies to natural coastal hazards affecting settlements, public and private investment, property and lives.
For example, Siregar and Koropitan (2013) [2] reported that Jakarta Bay pollution was mainly caused by domestic waste and land use change due to rapid development of infrastructure and land-based industries. The anthropogenic impact in Jakarta Bay was indicated by less efficiency in primary production in Jakarta Bay, particularly close to the river mouths or coastline due to sediment load from Jakarta Metropolitan Area. It is noted that the land use change of Jakarta Metropolitan Area has increased to 73% during the last ten years.
Similar to Jakarta Bay, the water quality in Semarang waters has been changing year by year due to human activities. Even, the northern coast of Java Island is manly influenced by progressive development along the region. Rositasari and Lestari (2013) [3] have evaluated the ocean health status of Semarang waters based on heavy metal concentrations and benthic foraminiferal characteristics as the bio-indicator. They concluded that the waters surrounding Tanjung Mas Port in Semarang was the most polluted area compare to river mouth of eastern and western canals. In addition, Maslukah (2006) [4] reported that the heavy metal concentration was higher in bottom sediment than water column of western canal river mouth.
Related to the land use change in Semarang, Hariyanto (2004) [5] found that the settlement area has increased by 232 ha per year during period of 1980-2000. He concluded that the changing did not comply with government regulation. In addition, Cahyadi et al. (2012) [6] also found that developed land has been increasing more than doubled from 2001 to 2008, agricultural land increased by nearly 50% and the forest area were decreased from year to year. As a part of main research project in the Java Sea which focus on climate change and anthropogenic Impacts on primary production, hence, the present research aims to investigate the impact of land use change to water quality and primary production in Semarang waters and its surrounding.
Material and Method
Field measurement consists of several measurements of certain parameters, such as: water quality, primary productivity, and Chlorophyll a concentration. The field station is located in Semarang waters and its surrounding areas. Field observations have been carried out several times, that was: From July 1 st to July 8 th , July 26 th to August 3 th and August 22 th to august 25 th 2013. As much as 42 points (40 + 2 control sample) water samples have been collected, Landsat satellite data as well as secondary data had been collected and analyzed. Water sample parameters measured were surface temperature, salinity, turbidity, using water quality checker at a depth of 0 -10 m. Primary production and Chlorophyll a water samples were collected using Niskin water sample at a depth 1 -2 m, and the transparency was measured using Secchi disk. The field stations are shown in (Fig. 1) .
Gross Primary Production (GPP) and Net Primary Production (NPP) were measured based on dissolved oxygen in the light and dark bottles before and after incubation (3 hours incubation using halogen lamp) in field laboratory with ambient condition. Dissolved oxygen was measured based on modified Winkler method (Strickland & Parsons, 1972 ; APHA, 1999) [7, 8] . Chlorophyll a parameter was measured using fluorometric method.
In addition, Landsat satellite data during period of 2001 -2013 were adopted by using color composite to extract land use change, and to derived Total Suspended Solid and Chlorophyll a. The Landsat data source and its acquisition date are provided in Table 1 . The supervised classification using Maximum Likelihood method was used in estimating the land use change where the scheme classification consisted of settlement, vegetation, rice/paddy field and fishpond/swamp. In addition, total suspended solid (TSS) was calculated using algorithm of Tassan (1987) [9] , which is
Chlorophyll-a concentration was derived based on algorithm of Pentury (1997) [10] which is (3) Considering the sediment distribution regime, five clusters of sampling stations were made based on their distance from the coastline, as shown in Table 2 and Fig. 1 . 
General condition of Semarang Waters
Semarang coastal waters receive material and water discharge from several rivers that cover Semarang City and its surrounding area, such as Kendal in the western part as well as Demak and Jepara in the eastern part. In addition, there are several rivers that drain in the middle part of Semarang waters. All rivers are responsible in carrying sediment in the seawater and affect TSS and transparency of the water. In Semarang waters, the sea surface temperature (SST) measured in-situ in July 2016 is relatively high in southern part compare to the northern part (Fig. 2) . Generally, sea surface temperature depends on several factors such as: precipitation, evaporation, wind speed, intensity of sunlight, and input freshwater from the river. In this case, the local effect related with urban activities in the southern part seems more dominant than northern part. The vertical distribution of sea temperature showed mainly stratified water (Fig. 3) . The role of river discharge in Semarang waters was represented by sea surface salinity distribution. In Semarang waters, the river discharges were relatively low as indicated by observed salinity distribution of around 29 PSU (Fig.  4a) . This is a typical of sea surface salinity in coastal waters. Horizontal distribution of sea surface salinity tended to decrease slightly from Cluster 4 to Cluster 1. This condition was actually influenced by level of rainfall during dry season (July 2013) at which the sampling period was carried out. The river discharges were relatively low, although the effect of human activities in the coastal has been influencing the turbidity of Semarang waters, particularly in Cluster 1, Cluster 2 and Cluster 3 regions. Turbidity consisted of colloidal particles and suspended pollutants, such as: organic materials and inorganic waste from industry, households and aquaculture (fishpond). The turbidity in Semarang waters varies between 10 -35 NTU (Fig. 4b) where the high turbid water located in the St.1, St.2 (Kendal waters) and St.26 (Demak waters). So, the turbidity was high in the coastline due to land runoff and gradually decreases seaward. Similar to the turbidity, total dissolved substance (TDS) distribution has the same pattern. The dissolved substance could be carbonate and bicarbonate, chloride, sulphate, phosphate, nitrate, calcium, magnesium, sodium, organic ions, and more ions. The TDS ranges between 27.7 -28.4 mg/m 3 ( Fig. 5a) , where the highest concentration occurs at St. 19 (Semarang waters) and St.32 (Demak waters). Chlorophyll a is a necessary pigment of phytoplankton for photosynthesis. Phytoplankton serves as primary producers in the chain of life in the sea, so its existence is very important as the basis of life on the sea. Based on field measurement, the Chlorophyll a concentration in Semarang waters varies between 0.6 -2.1 mg/m 3 ( Fig. 5b) (Fig. 6 ). In general, the distribution of Chlorophyll a concentration is quite similar between field measurement and satellite image. However, the satellite derived Chlorophyll a concentration is higher than the field measurement. It is related with "case-2 waters" that need specific algorithm for processing satellite images in turbid waters. Visually, the distribution pattern of Chlorophyll a concentration measured in-situ and derived from satellite data is different due to different system measurement or detection. Satellite sensor measured object (Chlorophyll a) based on its reflectance pixel based, while in situ measurement based on limited number of point samples.
In the present study, the satellite derived Chlorophyll a data are important in analyzing the trend and its distribution pattern, as summarized previously. According to satellite data (2001-2013), temporal variation of Chlorophyll a concentrations show a stable trend, but spatially the concentration is high in Cluster 1 (near coast-line) and gradually decrease toward the sea (Fig. 7) .
In addition, net primary production (NPP) distribution showed a similar pattern with those of Chlorophyll a which had an intensification in coastal waters of Kendal and Semarang Cities, as shown in Fig. 8 . Satellite image of TSS distribution (Fig. 9.) shows a significant sediment load near river mouth/coastline particularly higher value in the region of Demak and Jepara. This condition indicates that little support for the photosynthesis in the coastal waters near Demak and Jepara and was probably due to the high turbidity. 
Anthropogenic impact
The studies of anthropogenic impact and marine primary productivity were analyzed based on the ratio of Chlorophyll a and NPP. Chlorophyll a as major component in phytoplankton responsible for primary production activities. Increasing of Chlorophyll a concentration in the waters resulted high primary productivities. Ratio of Chlorophyll a and NPP has relation to an individual's capacity to produce phytoplankton primary productivity. Higher ratio of Chlorophyll a and NPP, then lower the capacity of phytoplankton result in the primary productivity. This indicated that abundance of Chlorophyll a does not mean ability of primary productivity to increase in proportion to the amount of Chlorophyll a. In this case, the impact of anthropogenic pollution, can affect capacity of Chlorophyll a in generating primary production.
To analyze the impact of land use change on primary production in Semarang waters, Fig. 10 shows ratio of Chlorophyll a/NPP. The high ratio means more Chlorophyll a to produce primary production or the high ratio the less efficiency in photosynthesis. The ratio indicates the efficiency in photosynthesis processes by phytoplankton. The average value of ratio 31.41 in Cluster 1, 24.61 in Cluster 2, 13.1 in Cluster 3, 102.46 in Cluster 4 and 13.26 in Cluster 5. Thus anthropogenic pressures are high in near river mouths or coastal region (Cluster 1) and gradually decrease to the sea (Cluster 4). The analysis of the land cover change is carried out for grouping particular class of settlements, pond/swamp, rice field and vegetation corresponded with that of the anthropogenic impacts of the waters. The variation of land use change in Semarang City summarize that settlement class has increased approximately 85% in the past 12 years. It implies that the anthropogenic contribution from residential waste (household and industrial) has increased year by year. As the vegetation is likely to decrease, Rice field and pond or swamp tends to constant. The land cover change from 2001 to 2013 can be seen in Fig. 11 . . This is probably due to the increase of load sediment from land as a result of significant land cover change in Semarang City and its surrounding. In order to evaluate the dominant parameters that affect NPP in Semarang waters, principal component analysis (PCA) has been performed. Selected parameters for PCA are nutrients (nitrite, nitrate, ammonium and phosphate) and Chlorophyll a as shown in Fig. 13 . In this analysis, nutrient concentration and the Chlorophyll a were obtained based on the field measurement.
PCA result showed that Chlorophyll a, ammonium, nitrate and silicate have positive correlation. In this case, Chlorophyll a, nitrate and ammonium appear close association. This linkage suggests that nitrate influence significantly on phytoplankton growth (Chlorophyll a concentration) in Semarang waters. Nitrogen species such as nitrate and nitrite are generally from agriculture due to the use of chemical fertilizers. Ammonium is kind of nutrient nitrogen species, which generally come from sources of organic nitrogen remineralization process in form of particles, as well as dissolved. In addition, ammonium sources are also coming from agriculture or animal husbandry and industrial household activities. According to the field measurement, nitrate and ammonium supply in Semarang waters are mainly dominated by river mouths in the region near Kendal (Muara 1) and Tanjung Mas, marine port of Semarang City (Muara 2), as shown in Fig. 14. This is consistent with the intensification of Chlorophyll a and primary production in the coastal waters of Kendal and Semarang Cities. The less supply of nutrients in Muara 3 (Demak) and Muara 4 (Jepara) has influenced the phytoplankton growth where the high sediment supply as shown in Fig. 11 that intensified around river mouths of Muara 3 and Muara 4 has negative impact for photosynthesis process. 
Conclusion
The anthropogenic impact has clearly shown by less efficiency in primary productions in Semarang Sea, particularly close to the river mouths or coastline due to sediment load from Semarang City Area. The anthropogenic is mainly influenced by domestic waste and land use change that had increased of 85 % during the last twelve years. The land use change was also pointed out in the previous research [5, 6] . Regarding the less efficiency of photosynthesis near coastline, the results of Semarang waters show a similar pattern with Jakarta Bay [2] . Therefore, it seems that the land use along the northern part of Java Island has been changing particularly for the expansion of human settlement. For future direction of the main research project in the Java Sea, the land use change may cause significant anthropogenic perturbation to the coastal and sea ecosystems. 
